Theoretical study of oxyhemocyanin active site: a possible insight on the first step of phenol oxidation by tyrosinase.
Extended Huckel theory calculations have been carried out on a model of the oxyhemocyanin active site that includes six imidazoles, the two copper cations, and a dioxygen molecule. The results obtained for the very likely mu-eta 2:eta 2 arrangement of the dioxygen molecule show that the most favorable orientation of O2 is such that the two long Cu-N coordination bonds are perpendicular to the plane formed by the two metal atoms and O2. This arrangement leads to pentacoordinated coppers with a distorted square pyramidal geometry. The molecular electrostatic potential maps of the complexes exhibit a potential well located close to the peroxo anion midbond. The dependence of the energy and of the molecular electrostatic maps on the precise orientation and location of the imidazole rings has been investigated. These results, which show the important role played by the third remote imidazole ligand, are discussed in relation with the first step of tyrosinase-mediated phenol oxidation.